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Background. Since it is widely accepted that the earlier cancer is detected, the better the chances of treatment and survival, people should
be encouraged to create positive intentions toward early detection of several types of cancer, for instance, skin cancer, breast cancer, and
colon cancer. This can be done by being alert to the warning signs of cancer and seeking help once a cancer symptom is detected.
Methods. A randomized controlled study (n = 1,500) assessed the effects of computer-tailored information and general information on
determinants and intentions to engage in early detection behaviors (i.e., passive detection and help seeking) compared with those in a control
group. Possible negative side effects, like increased chronic fear of cancer and more fatalistic attitudes toward cancer, were studied as well.
Results. Shortly after the intervention, differences between the study groups were found in intention, several social psychological
determinants, and knowledge. Six months after the intervention, there were still differences between the tailored information group and the
control group in intentions toward help seeking. Neither of the interventions resulted in increased chronic fear nor more fatalistic attitudes
toward cancer.
Conclusions. It is concluded that there were positive effects of the tailored intervention on determinants, passive detection, and help-seeking
intentions in the short-term, but additional research is needed to assess ways of maintaining these effects in the long-term.
D 2004 The Institute For Cancer Prevention and Elsevier Inc. All rights reserved.Keywords: Tailored information; General information; Cancer
such as skin, breast, and testis, which can be detected byIntroduction
It is widely accepted that the earlier cancer is detected,
the better the chances of treatment and survival [1]. In
practice, however, cancer detection and diagnosis are often
subject to delays [2–6]. Therefore, people should be en-
couraged to engage in early detection behaviors, such as
being attentive to cancer symptoms (see Table 1), self-
examination, seeking medical help when symptoms are
detected, and participating in screening programs. Accord-
ing to Qin et al. [7], cancer can be divided into three
anatomical categories: (1) cancers of the superficial organs,0091-7435/$ - see front matter D 2004 The Institute For Cancer Prevention and
doi:10.1016/j.ypmed.2003.12.016
* Corresponding author. Department of Health Promotion and Health
Education, Maastricht University, PO Box 616, Maastricht, MD 6200, The
Netherlands. Telefax: +31-43-3671032.
E-mail address: j.denooijer@gvo.unimaas.nl (J. de Nooijer).looking for lumps, ulcerations or moles, or by palpation; (2)
cancers of the hollow organs, such as urinary bladder, lungs,
etc., which can be detected by, for instance, blood loss; and
(3) cancer of deep, solid organs, which does not give any
signals in the early development of the cancer and which
cannot be detected by palpation. Malignancies of these
organs rarely give symptoms in the early stages, and can
only be detected by medical tests, such as X-ray, CT scans,
and blood tests. The focus of the present study is therefore
on types of cancer included in the first two categories.
Many programs have been developed to stimulate people
to perform breast self-examination (BSE) or testicular self-
examination (TSE) and to participate in screening programs
for breast and cervical cancer (e.g., [8–14]). Far less has
been done to enhance attentiveness to general cancer symp-
toms and to seeking help for these symptoms. A study inElsevier Inc. All rights reserved.
Table 1
Warning signs of cancer [56]
1 Nagging cough or hoarseness
2 Sores that do not heal
3 Obvious changes in warts or moles
4 Indigestion or difficulty swallowing
5 Swellings or lumps in breast or elsewhere
6 Unusual bleeding or discharge
7 Changes in bowel or bladder habits
8 Unusual weight loss
Fig. 1. The Attitude–Social Influence–Self Efficacy model.
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patients by letter about the symptoms of common forms of
cancer. Patients were invited to visit health centers if the
symptoms mentioned in the letter were observed [15]. This
resulted in 234 visits and the detection of 15 cancers, of
which 13 were localized. Another study was undertaken to
improve specifically the prognosis of melanoma by provid-
ing the public with information on features of early mela-
noma, and to encourage people to consult a physician if they
recognized such lesions on their skin [5]. Very promising
results were obtained within a period of 6 months after the
intervention: the proportion of patients diagnosed with
‘good prognosis’ had increased from 38% to 62%, while
the proportion of patients with ‘poor prognosis’ had de-
creased from 34% to 15%. Unfortunately, no control groups
were included in either of these studies, so the value of the
conclusions on patient delay or prognosis was limited. In
The Netherlands, the Dutch Cancer Society has developed
several brochures informing the general public about early
detection of cancer, including the ‘warning signs of cancer’,
BSE, TSE, and participating in screening programs. Fur-
thermore, in 1997, a mass media campaign was launched
within the framework of the European Week Against
Cancer, attempting to get people to pay attention to symp-
toms of forms of cancer common among men [16]. Unfor-
tunately, these interventions were not evaluated for their
effects.
It is often questioned whether interventions on early
detection of cancer may cause fear, or that certain informa-
tion may result in unnecessary worries about a particular
complaint or a particular diagnosis. Fear may lead to
different coping styles, for instance, by avoiding the threat-
ening situation [17]. This might mean that people who
cannot cope with the fear associated with the detection of
cancer, and who have little trust in the effectiveness of
medical treatment, respond with fatalistic opinions toward
cancer, such as, ‘if you find a cancer symptom, it’s too late
to do anything about it anyway,’ and hence do not engage in
early detection behaviors [18]. In the Swedish study, the
information did not cause anxiety [15], and the same was
found in studies providing information about breast self-
examination, testicular cancer, and testicular self-examina-
tion [8,19,20]. Nevertheless, in developing health education
interventions on early detection of cancer, the undesirable
side effect of fear and unnecessary worries should be very
carefully taken into consideration.A promising and relatively new approach in health
education is computerized tailoring, which adapts health
education messages to the characteristics, needs, and inter-
ests of the recipient [21–23]. This leads to more personally
relevant information, which is more likely to be thoughtfully
considered [24], and is therefore thought to be more
effective in changing determinants and behaviors than
generic information. Computerized tailoring has been
shown to change intentions and behaviors, such as reducing
fat intake and stimulating fruit and vegetable intake [25,26],
smoking cessation [27,28], losing weight [29], promoting
physical activity [30], participating in mammography
screening [10,11] and PAP test [14]. Computerized tailoring
focuses on individuals. Messages are based on individual
self-reported behavior and beliefs [31].
If the goal of an intervention is to encourage healthy
behavior, it is necessary to know what the underlying factors
are, which decide whether a person will engage or not engage
in that particular behavior [32]. We used the Attitude–Social
Influence–Self Efficacy (ASE) model [33,34], which can be
regarded as an extended version of the Theory of Planned
Behavior [35]. This model distinguishes three determinants
influencing people’s motivation to perform a particular be-
havior. Intention, on its turn, influences actual behavior (Fig.
1). The three main determinants have an impact on behavior
through the influence on intention. The first determinant,
attitude, refers to a person’s beliefs about the behavior, for
instance, the advantages or disadvantages he or she expects
from performing the behavior. The attitude concept has
recently been supplemented with two affective components
[36]. The first is anticipated regret, which is the feeling of
regret someone expects to experience afterwards if he or she
chooses not to perform the behavior. The second is moral
obligation, which refers to a personal belief about what ought
to be done. Behavior or intentions toward behavior are also
influenced by what important people in someone’s environ-
ment do or think, which refers to the second determinant,
social influence. The third determinant is self-efficacy, that is,
someone’s belief in his or her own capability to perform the
behavior. There are several differences between the ASE
model and the TPB in the constructs and the way they are
measured. First, the ASE model added anticipated regret and
moral obligation. These factors have proven to be significant
predictors of early detection behaviors [36–38]. Second, in
J. de Nooijer et al. / Preventive Medicine 38 (2004) 694–703696the TPB, social influence is assessed by the social norm (i.e.,
what other people think you should do). In the ASEmodel, as
additional aspects of social influence, the modeling concept
and social support/pressure were added. Third, the self-
efficacy concept of Bandura was included in the ASE model,
while TPB measured perceived behavioral control. The
models differ from each other in the way constructs are
measured, whereas TPB uses multiplicative functions to
assess attitudes (belief, evaluation), social norm (norm,
motivation to comply), and self-efficacy (control beliefs,
perceived power); ASE does not. The ASE has proven to
be a useful model in predicting several behaviors related to
the primary prevention of cancer and coronary heart disease
[39–42], and also to the secondary prevention of cancer [36–
38]. By including these additional concepts, we expect a
valuable contribution of the ASE model in the present study.
So far, no tailored interventions have been developed or
evaluated to motivate asymptomatic people to engage in
early cancer detection behaviors, except for those stimulat-
ing women to have a mammography. Therefore, a random-
ized controlled study with a pretest and two post-tests was
conducted to test two different interventions: a computer-
ized tailored intervention and the standard general informa-
tion currently provided by the Dutch Cancer Society to
encourage the Dutch adult population to form positive
intentions. We studied the effects of the two interventions
on intentions, social psychological determinants, and
knowledge, immediately after the intervention and after 6
months, and compared these with the same parameters in a
control group that received no information. Intention was
chosen as an outcome measure, since 6 months is too short
to assess actual detection of possible cancer symptoms in a
general population and their response once a symptom is
detected. The intention toward two behaviors was distin-
guished: (1) passive detection, which may be described as
becoming aware of cancer symptoms, but does not require
any concrete action to be undertaken, and (2) consulting a
physician once a possible cancer symptom was detected. If a
possible cancer symptom is not followed up by medical
consultation, the detection is in fact useless and the cancer
detection process will be delayed. It was hypothesized that
the changes in social psychological determinants and inten-
tions would be significantly more positive for the recipients
of the tailored information. Furthermore, we hypothesized
that the tailored information would not increase chronic fear
of cancer or fatalistic attitudes toward cancer.Methods
Study design and procedures
A randomized controlled study with a pretest and two
post-tests to evaluate the impact of a computerized tailored
intervention on early detection of cancer was conducted
among 1,855 Dutch adults. Subjects were recruited in Janu-ary 1999 by a short announcement in local door-to-door
newspapers throughout The Netherlands, and in one national
newspaper. Those interested in participation were asked to
register by telephone or e-mail and they were told that they
were participating in a study on the effects of different kinds
of information about early detection of cancer. Subjects were
randomly assigned to the tailored information group, the
general information group, or the control group. After regis-
tration by telephone or e-mail, subjects received the first
questionnaire (T0) together with information about the study
procedures, and an informed consent form according to
regulations of the Dutch government on medical studies with
human subjects. Subjects who were cancer patients at T0
were excluded from all analyses, but for ethical reasons, they
remained included in the sample, and since they had agreed to
participate in the study, they received information and the first
post-test. No other inclusion criteria were used. The tailored
information and the general information were mailed to the
subjects within 3 weeks after the first questionnaire had been
returned. The control group did not receive any information,
but they were given the general information after completion
of the study. Three weeks after the intervention, and for the
control group 6 weeks after the first questionnaire, all sub-
jects received a second questionnaire (T1). All subjects
whose second questionnaire was received and who did not
suffer from cancer at T0 were approached by telephone for a
short interview on their behavior and intentions regarding
early detection 6 months after the intervention (T2). The
university’s medical ethics committee approved the study.
Questionnaires
The ASE model was used as a framework for the ques-
tionnaires. Intentions regarding early detection of cancer
were measured at T0 (screening questionnaire and pretest)
and T1 (first post-test) by written questionnaires, and at T2
(second post-test) by a telephone interview. At T0 and T1,
social psychological determinants of early detection behav-
iors were assessed as well. The different concepts assessed
are described below. Cronbach’s alphas, Pearson correla-
tions, and examples of each concept are presented in Table 2.
Intention toward paying attention to a possible cancer
symptom, and the intention to consult a physician once a
possible cancer symptom was detected, was assessed using
one item for each of the 14 cancer symptoms.
Attitudes toward early detection behaviors were assessed
using several concepts:
Advantages were assessed by four items for passive
detection, and by four items for seeking help.
Disadvantages were assessed by three items for passive
detection, and five items for help seeking.
Moral obligation was assessed using one item for passive
detection, and one item for help seeking.
Anticipated regret was assessed by one item for passive
detection, and two items for help-seeking behavior.
Table 2
Description of the various concepts assessed, and Cronbach’s alpha/Pearson










a = 0.64 To what extent do you think paying
attention to cancer symptoms is




a = 0.75 To what extent do you think paying
attention to cancer symptoms is
frightening? not frightening at all (1)
to very frightening (4)
Moral obligation
(1)
– To what extent do you consider it to
be an obligation to yourself and your
family to pay attention to cancer




– To what extent would you feel regret
that you had not been more attentive
if you did not pay attention to cancer
symptoms and cancer would be
diagnosed afterwards? no regret (1)
to much regret (4)
Social norm
(4)
a = 0.63 Does your partner think you should
pay attention to cancer symptoms?
certainly not (2) to certainly yes (2)
Modeling (1) – How many people in your immediate
environment pay attention to cancer





– Do you think you are able to pay
attention to cancer symptoms?




– To what extent do you find it difficult
to pay attention to cancer symptoms?
very difficult (2) to very easy (2)
Intention (14) a = 0.93 To what extent do you intend to pay
attention to each cancer symptom?




a = 0.57 To what extent do you expect
certainty about your health if you
seek help for cancer symptoms?




a = 0.78 To what extent is it unpleasant for
you to pay attention to possible
cancer symptoms? not unpleasant at
all (1) to very unpleasant (4)
Moral obligation
(1)
– To what extent do you consider it to
be an obligation to yourself and your
family to seek help for cancer
symptoms? no obligation at all (1)
to much obligation (4)
Anticipated regret
(2)
r = 0.65 To what extent would you feel regret
that you did not respond more
appropriately on the detection of a
cancer symptom if you delay in
seeking help for cancer symptoms
and cancer would be diagnosed







Examples of the questions, answering
options, and range
Help seeking
Social norm (4) a = 0.60 Does your partner think you should
seek help for cancer symptoms?
certainly not (2) to certainly yes
(2)
Modeling (1) – How many people in your
immediate environment seek help
for cancer symptoms? almost none




– Do you think you are able to seek
help for cancer symptoms? certainly




– To what extent do you find it
difficult to seek help for cancer





a = 0.88 Do you think you are able to seek
help when you doubt whether a
symptom is a cancer symptom?
certainly not (2) to certainly yes
(2)
Intention (14) a = 0.93 To what extent do you intend to
seek help for each cancer
symptom? certainly not (3) to
certainly yes (3)
General concepts
Knowledge (15) – Do you think this symptom is a
possible cancer symptom? certainly
not (2) to certainly yes (2)
Fatalism (3) a = 0.70 To what extent do you agree with
the following statements: If cancer
is detected in the early stages,
misery is prolonged. certainly
disagree (2) to certainly agree
(2)
Fear (5) a = 0.72 How scared are you of getting
cancer? not at all (1) to very scared
(5)
J. de Nooijer et al. / Preventive Medicine 38 (2004) 694–703 697Social influence was assessed by two concepts:
Social norm of the partner, family members, friends, and
the family physician was assessed by four items on
passive detection, and four items on help seeking.
Modeling was assessed by one item for both passive
detection, and help seeking.
Self-efficacy regarding passive detection was assessed
by one item referring to the respondent’s general
expected ability to pay attention to cancer symptoms,
and one item on the extent to which the respondent
found it difficult to pay attention to cancer symptoms.
Self-efficacy regarding seeking help for possible cancer
symptoms was assessed by one item referring to the
respondent’s general expected ability to seek help for
cancer symptoms, and one item regarding the extent to
which the respondent found it difficult to seek help for
Table 3
Content of the tailored letter
Section 1: Introduction, importance of early detection, risk
perception
Section 2: Knowledge about cancer symptoms and behavior
(passive detection and seeking medical help)
Section 3: Attitudes
Section 4: Social influences
Section 5: Self-efficacy
Section 6: Breast self-examination (only for women)
Section 7: Participating in screening programs for breast cancer
and cervix cancer (only for women)
Section 8: Testicular self-examination (only for men)
Section 9: Closing section, including a reference to the Dutch
Cancer Society
J. de Nooijer et al. / Preventive Medicine 38 (2004) 694–703698cancer symptoms. Furthermore, self-efficacy was assessed
by four situational items, assessing whether the respond-
ents were able to seek help in four different situations
(when they doubted whether the symptom was a cancer
symptom, when they expected the physician to think the
complaint was not serious, when they themselves
expected the complaint not to be serious, and when they
experienced fear).
Three additional concepts that are possibly related to
passive detection as well as to help-seeking behavior were
assessed:
Knowledge was assessed by a 15-item scale adapted
from Berman and Wandersman’s Knowledge of Cancer
Warning Signs Inventory [43]. The scale consisted of
10 correct symptoms and 5 incorrect symptoms,
assessing whether respondents were able to distinguish
cancer symptoms from noncancer symptoms. For each
symptom, respondents were asked to indicate on a 5-
point scale whether they thought these symptoms were
possible cancer symptoms (very sure to very unsure).
All items were dichotomized for the analysis into
correct (i.e., sure or very sure for cancer symptoms,
and unsure or very unsure for noncancer symptoms),
or incorrect (all other answers). A total knowledge
score was computed by adding all correct answers
(range, 0–15).
Chronic fear of cancer was assessed using five items.
The concept of chronic fear was based on a questionnaire
by Jepson and Chaiken [44]. The 10-point scale was
changed to a 5-point scale.
Fatalistic attitudes toward early detection were assessed
by three items.
Demographic variables (sex, age, level of education, and
marital status) were asked for, as well as whether respond-
ents had ever had cancer or had experienced cancer in their
immediate environment.
The intervention
Three elements are necessary to develop a computer-
tailored intervention. First, a screening questionnaire that
provides the data on which the tailored feedback will be
based. In our study, the pretest (T0) was used as the
screening questionnaire. Second, a message source file that
contains feedback messages for all possible answers includ-
ed in the screening questionnaire. Third, a computer pro-
gram to connect the screening questionnaire and the
message source file, to facilitate the combining of messages,
and to print this as a personal letter.
The message source file contained messages tailored to
the individual’s knowledge of cancer symptoms and early
detection intentions. Furthermore, messages were included
on reasons for early detection of cancer, risk perception,
social psychological determinants (attitudes, social influ-ence, and self-efficacy), fear of cancer, and fatalistic atti-
tudes toward cancer (Table 3). The tailored information
comprised approximately six to eight pages, depending on
the messages. The content of the tailored letter and the
process evaluation is described elsewhere [45].
The computer program connects the screening instrument
with the right messages and generates the personal letters.
The tailoring algorithms were logical statements (‘if–then’
statements) [31].
The general information that was used was one of the
brochures on early detection currently used by the Dutch
Cancer Society. The brochure contained information similar
to that in the tailored information [46].
Statistical analysis
Respondents who completed the three questionnaires and
who did not suffer from cancer at T0 were included in the
analysis. Those who had had cancer in the past but did not
suffer from cancer at T0 were included in the analysis, since
they have a comparable or higher risk of developing a
subsequent cancer than the general population. All analyses
were done with SPSS.
Attrition was studied by logistic regression analysis with
attrition as dependent variable and the demographics, social
psychological variables, and condition as predictors. Chi-
square tests and F tests were performed to analyze whether
significant differences were found in dropouts of the differ-
ent study groups. Baseline characteristics between study
groups were compared with Chi-square tests and F tests.
Multivariate analyses of covariance were performed to
determine differences in means between study groups re-
garding knowledge and social psychological determinants at
T1, adjusting for preexisting knowledge, social psycholog-
ical determinants, and the demographic variables (sex, age,
educational level, having a partner, knowing someone with
cancer in the immediate environment, and having had
cancer in the past). We used Pillai’s Trace, which is the
most robust criterion to test the significance of the main
effect [47]. If a main effect of the three study groups on
knowledge and determinants was found in the multivariate
J. de Nooijer et al. / Preventive Medicine 38 (2004) 694–703 699test, univariate tests were performed for each of the depen-
dent variables. Subsequently, pairwise comparisons were
made between the three study groups for the variables that
turned out to be significant in the univariate tests, employing
the Bonferroni procedure (adjusted for three comparisons a =
0.05/3 = 0.0167).
To investigate the effects of the intervention on (1)
passive detection and help-seeking intentions, (2) chronic
fear of cancer, and (3) a fatalistic attitude toward cancer in
the different study groups, differences between study groups
at the first post-test (T1) and the second post-test (T2) were
analyzed by repeated measures analyses of covariance,
adjusting for the scores at the pretest (T0). In the case of
a group–time interaction effect, indicating that the mean
difference between the two post-tests depended on the study
group, separate analyses of covariance were performed to
study the effects on T1 and T2. The covariates included in
this analysis were the intentions toward passive detection
and seeking help, chronic fear of cancer, fatalistic attitude at
the pretest (T0), sex, age, educational level, having a
partner, knowing someone with cancer in the immediate
environment, and having had cancer in the past. When a
group effect was found, pairwise comparisons using Bon-
ferroni (adjusted a = 0.0167) were performed to analyze
differences between study groups, based on the estimated
marginal means (i.e., corrected for the covariates). In the
case of a group–time interaction effect, paired t tests were
also performed to compare means between T1 and T2
within each study group.Results
Respondents
Of the initial 1,855 volunteer subjects, 1,500 met the
criteria for being approached for the telephone questionnaire
at T2 (i.e., having completed the written questionnaires at T0
and T1, not having cancer at T0, having a telephone, and
having indicated at T0 that they were willing to participate in
the telephone questionnaire). A total of 1,358 (73%) subjects
completed the telephone questionnaire, equally distributed
across the tailored information group (32%), the general
information group (33%), and the control group (35%).
Attrition analysis revealed that drop-outs less often had
cancer in the past (P < 0.01), less often had a partner (P <
0.001), more often were younger respondents (P < 0.01),
perceived less advantages of paying attention to cancer
symptoms (P < 0.05), and perceived more disadvantages of
paying attention to cancer symptoms (P < 0.05), but no
significant differences in the distribution of these variables
were found between study groups.
The non-response consisted of 109 respondents who
were not reached within the time available for the telephone
questionnaire for various reasons (i.e., unanswered calls,
answering machines, or appointments could not be madewithin the period available for data collection). In 2% of the
cases, the subjects (n = 33) were reached, but the participant
had no time to participate, had moved to another address, or
was abroad.
The study population was predominantly female (80%),
on average 47 years old (SD 12.93), and most of them had a
partner (79%). Of the respondents, 36% had completed
primary school or basic vocational training, 35% had
completed secondary vocational training or high school,
and 29% had a higher vocational or university degree. Most
respondents (92%) had been confronted with someone with
cancer in their immediate environment, while 11% of the
respondents had suffered from cancer themselves at one
point in their lives. No differences in demographics, social
psychological variables, intentions, behaviors, knowledge of
cancer symptoms, chronic fear of cancer, and fatalistic
attitudes toward cancer at T0 between the study groups
were found, with one exception. In the tailored group, 46
respondents (8%) had had cancer in the past, in the general
information group, 75 (13%), and in the control group, 52
(9%) (v2 = 9.34, df = 2, P < 0.05). No differences were
found between age distribution between the three study
groups (‘young’ n = 342; ‘middle’ n = 710; ‘old’ n =
658, v2 = 1.23, df = 4, ns).
Knowledge of cancer symptoms and determinants of early
detection
The effects of the intervention at the first post-test (T1)
on knowledge of cancer symptoms and determinants were
tested by multivariate analyses of covariance. The analyses
were adjusted for preexisting knowledge, attitudes, social
influences, self-efficacy expectations, and demographic var-
iables (measured at T0).
Table 4 shows the significant values for each of the F
tests of the individual dependent values, as well as the mean
scores of knowledge of cancer symptoms, determinants of
passive detection and help-seeking behavior at the first post-
test (T1), and tests of the pairwise differences in means
between the study groups. A main effect of group was found
by using Pillai’s Trace [F(36,2246) = 3.98, P < 0.001],
which means that there was an overall effect of study group
on all dependent variables (knowledge and determinants).
The univariate test showed that the groups differed signif-
icantly for a large number of dependent variables (Table 4).
Pairwise comparisons showed that the tailored information
group had a significantly higher level of knowledge than the
general information group and the control group, while the
general information group knew more cancer symptoms
than the control group. For passive detection, significant
differences were found between study groups in most social
psychological variables, except for disadvantages and moral
obligation. Furthermore, for help seeking, significant differ-
ences were found for some of the social psychological
variables, but not for moral obligation, modeling, and self-
efficacy (difficulties and situations).
Table 4
Knowledge and social psychological determinants of passive detection behavior and help-seeking behavior: range, mean scores (standard deviation) at the first
post-test (T1), and analyses of variance results
Range Tailored
Information
(T) (n = 430)
General
information







Knowledge (0, 15) 9.85 (3.13) 9.26 (3.37) 8.21 (3.27) 30.28* T > G > C
Passive detection
Attitude—advantages (1, 4) 3.18 (0.50) 3.13 (0.52) 3.07 (0.48) 11.70* T > G, C
Attitude—disadvantages (1, 4) 2.05 (0.70) 2.05 (0.69) 2.09 (0.68) 3.05** ns
Moral obligation (1, 4) 3.43 (0.60) 3.41 (0.60) 3.40 (0.59) 1.1 ns
Anticipated regret (1, 4) 3.58 (0.51) 3.52 (0.78) 3.48 (0.72) 4.78*** T > G, C
Social norm (2, 2) 1.45 (0.59) 1.42 (0.58) 1.38 (0.61) 5.01*** T > C
Modeling (1, 5) 1.95 (2.00) 1.76 (1.94) 1.67 (1.83) 4.75*** T > C
Self-efficacy ability (2, 2) 0.60 (0.95) 0.48 (1.03) 0.31 (1.01) 15.38* T > G, C
Self-efficacy difficulties (2, 2) 0.16 (0.83) 0.15 (0.83) 0.32 (0.78) 8.95* T, G > C
Help seeking
Attitude—advantages (1, 4) 3.13 (0.47) 3.06 (0.49) 3.00 (0.46) 15.94* T > G, C
Attitude—disadvantages (1, 4) 2.08 (0.64) 2.16 (0.66) 2.11 (0.61) 4.01** T < G
Moral obligation (1, 4) 3.44 (0.55) 3.41 (0.57) 3.41 (0.55) 1.09 ns
Anticipated regret (1, 4) 3.41 (0.68) 3.36 (0.76) 3.32 (0.70) 4.47** T > G, C
Social norm (2, 2) 1.67 (0.47) 1.65 (0.44) 1.63 (0.48) 5.37*** T > C
Modeling (1, 4) 2.31 (2.18) 2.28 (2.11) 2.15 (2.11) 1.28 ns
Self-efficacy ability (2, 2) 1.60 (0.62) 1.60 (0.60) 1.54 (0.65) 3.24** T > C
Self-efficacy difficulties (2, 2) 0.31 (1.06) 0.23 (1.04) 0.26 (1.07) 2.15 ns
Self-efficacy situations (2, 2) 1.25 (0.73) 1.24 (0.73) 1.22 (0.76) 2.34 ns






Mean (standard deviation) of passive detection intention (range, 3, 3) and




(T) (n = 434)
General
information








T0 1.42 (1.01) 1.48 (1.06) 1.50 (0.92) –
T1 1.95 (0.87) 1.78 (0.91) 1.52 (0.89) T > G > C
T2 2.05 (0.81) 2.05 (0.83) 1.96 (0.80) T > C
Help-seeking intention
T0 1.57 (0.91) 1.62 (0.92) 1.67 (0.83) –
T1 2.03 (0.79) 1.86 (0.83) 1.63 (0.87) T > G > C
T2 2.13 (0.76) 2.09 (0.80) 1.99 (0.75) T > G, C
Note. All analyses are based on estimated marginal means.
J. de Nooijer et al. / Preventive Medicine 38 (2004) 694–703700Passive detection and help-seeking intentions
Effects of the interventions on intentions were measured
twice: 3 weeks after the intervention (T1) and 6 months after
the intervention (T2). Table 5 lists the mean scores and
standard deviations of the intentions to engage in passive
detection and help-seeking behavior at T0, T1, and T2.
Repeated measures analyses of covariance showed signifi-
cant group–time interactions for the passive detection inten-
tion [F(2,1289) = 18.89, P < 0.001], and for the help-seeking
intention [F(2,1288) = 14.53, P < 0.001]. This indicates
significant differences between study groups in changes in
intentions between T1 and T2. Table 5 reveals that the higher
intention scores for passive detection as well as for help-
seeking behavior in the tailored information group increased
somewhat between T1 and T2 (T =2.60, df = 434, P < 0.01
for passive detection intention and T = 2.94, df = 434 P <
0.01 for help-seeking intention), while the lower scores of the
general information and control groups increased consider-
ably (general information group: T = 7.03, df = 446, P <
0.001 for passive detection intention, and T = 6.80, df =
445, P < 0.001 for help-seeking intention; control group: T =
11.17, df = 463, P < 0.001 for passive detection intention,
andT=9.64, df=464,P<0.001 for help-seeking intention).
To test whether mean scores in intentions toward
passive detection differed for the two post-tests, separateanalyses of covariance were performed at T1 and T2. At
T1, a significant group effect was found regarding passive
detection intention [F(2,1290) = 53.58, P < 0.001]. Pair-
wise comparisons showed significant differences in inten-
tion scores toward passive detection for the three groups
(Table 5). At T2, the significant group effect remained
[F(2,1299) = 5.90, P <.01]. Pairwise comparison showed a
significant difference in the mean score between the
tailored information group and the control group on the
intention to engage in passive detection.
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tions were found between the three study groups at T1
[F(2,1289) = 60.71, P < 0.001] and at T2 [F(2,1298) =
11.81, P < 0.001]. At T1, as well as at T2, pairwise com-
parisons showed significant differences between the three
study groups in scores on the intention to engage in help-
seeking behavior (Table 5).
Chronic fear of cancer and fatalistic attitudes toward early
detection of cancer
To determine whether the intervention to motivate people
to engage in early detection behavior resulted in negative
side effects, such as increased chronic fear of cancer and
more fatalistic attitudes, repeated measures analyses of
covariance were performed. No interactions were found
between time and group [F(2,1241) = 0.67, P = 0.51 for
fear, and F(2,1286) = 0.20, P = 0.82 for fatalistic attitudes].
This implies that the mean differences at the two post-tests
did not differ significantly between groups. For fatalistic
attitudes toward early detection, a group effect was found
for the average of T1 and T2 [F = (2,1286) = 3.56, P <
0.05]. However, pairwise comparisons did not reveal any
differences between the study groups in the mean scores of
T1 and T2. No group effect was found for chronic fear of
cancer, which means that there were no differences between
the study groups in scores on fear of cancer.Discussion
The present study tested the impact of a computer-
tailored intervention in encouraging people to form posi-
tive intentions toward early detection behaviors. Short-term
effects showed that the tailored information group had
more knowledge of cancer symptoms, more positive
expectations of the advantages of early detection behav-
iors, and higher self-efficacy expectations toward passive
detection than the control group and/or the general infor-
mation group. Additionally, the recipients of the tailored
information expressed more positive intentions toward
engaging in passive detection and help-seeking behavior
than the general information group and the control group
after 3 weeks. After 6 months, significant differences in
intention to seek help remained between the tailored
information group and both of the other groups. The
tailored information group had more positive intentions
toward passive detection than the control group, but the
general information group did not differ from either of the
other groups. Although differences seem rather small, on a
population level, these small differences could have an
impact. If an only moderate effect (people are more
attentive in intent to seek help a little sooner) can be
achieved with a large target population, the total absolute
effect (the amount of cancers detected early with a
subsequent more successful treatment) can be big. Thisallows us to conclude that information tailored to the
individual seems more effective than general information,
which is in line with the findings of previous studies on
tailored health information [10,11,25–30,48].
Furthermore, we found a lack of change in the dependent
variables between T1 and T2 in the tailored information
group, but additional effects in the general information
group and the control group. It is possible that a ceiling
effect occurred in the tailored information group. This
means that it was more difficult to achieve an improvement
in scores on intentions or behaviors that were already high at
T1 than in scores that were lower at T1 [49].
The intervention did not lead to increased chronic fear of
cancer, or to increased fatalistic attitudes toward cancer.
This is consistent with results of a Swedish study on
informing people about cancer symptoms and stimulating
them to seek help [15]. Both the tailored information and the
general information paid specific attention to the fear that
may be caused by detecting a possible cancer symptom.
Both types of information emphasized that delay does not
lead to less fear, and that the fear may be taken away by
consulting a physician. Another explanation can be found in
Rogers’ assumption that if the situation is threatening, but at
the same time an effective strategy to reduce fear is
available, fear will not persist [50]. Information about
cancer or cancer symptoms may lead to increased fear, since
many people associate cancer with death or unpleasant
treatment. Providing effective strategies may help prevent
fear. These strategies could include information about
symptoms people should be attentive to, or information
about adequate response to possible cancer symptoms. Since
the control group in the present study was not given any
potentially fear-inducing information, no changes in fear
were expected, and indeed none found.
Some other issues should also be addressed in future
research. First, the present study showed that it would be
better to avoid different methods of collecting data, so as to
enhance data comparability. We used written and telephone
questionnaires. However, we assume that by using different
kinds of data collection, the results may have been affected,
since we expect that self-administered written question-
naires are less prone to social desirable answers than are
telephone questionnaires. Nevertheless, we have chosen
telephone questionnaires for the last post-test to enhance
the response rate. Second, to avoid testing bias, an addi-
tional control group could be added at T2, which is not
subjected to the pretest and the first post-test. Furthermore,
we included people who voluntarily participated in our
study. We realize that by voluntary enrolment, only those
who were already interested in cancer were included in the
sample. This may limit the generalizability of the results. An
effort was made to reduce this problem by offering those
participants who filled in all questionnaires a remuneration
of EUR 45. Dijkstra et al. [51] suggested that offering a
monetary incentive may attract different people and there-
fore limit selection bias. Although only those people who
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of cancer were recruited, this does not necessarily mean that
we cannot generalize our results to a larger population.
However, generalization is only possible to those people
who are basically interested in cancer, considering that any
kind of information only reaches those who are interested in
the topic. A third issue to discuss concerns using intentions
rather than behavior as the outcome variable. Unfortunately,
we were not able to assess actual behavior, since the time
frame was too short. To study actual passive detection and
help-seeking behavior, a prospective study with a longer
time frame, for instance, a 3-year follow-up, should be
conducted. People could then be asked whether they have
experienced possible cancer symptoms and how they
responded to these symptoms. However, since intention is
generally the most significant predictor of behavior [52],
actual help seeking for cancer symptoms may be expected.
Finally, it would be interesting to look at specific demo-
graphic groups, for instance, age groups or educational
level, to determine whether the effects of the tailored
intervention persist longer among certain groups. This
information can be used to determine the types of setting
for which this type of tailored information may be the most
cost effective. However, the present study aimed to inves-
tigate the overall effects of the intervention rather than the
effects for specific groups. This was done since in diffusion
of interventions, it will not be possible to select specific
target groups, so the general adult population will be
approached.
Implications for health education on early detection of
cancer
Although the short-term effects of the study were very
much in favor of the tailored information, more research is
needed to find out how the effects could be maintained in
the long term and to study whether the effects of the tailored
intervention may persist longer for certain demographic
groups, for instance, for subjects of different age groups
or educational level. To prevent a decline in intentions
toward early detection of cancer in the long term, the effects
of multiple tailoring on relevant aspects of early detection
should be studied in greater detail. This could be done, for
example, by progress or ipsative feedback, which provides
feedback on the extent and direction of changes in variables
relevant to the long-term effects of tailored information [22].
Positive results with this kind of feedback have been
obtained [51,53]. Furthermore, it should be investigated
whether a long-term decline in intentions could be avoided
by, for instance, a non-tailored reminder to repeat the
message or to maintain alertness. Positive results on com-
pliance with BSE have been found for various prompts,
such as telephone prompts, mailed prompts, personal
prompts, or calendar stickers [54].
The encouraging results of the computer-tailored ap-
proach suggest that this method is a viable alternative toexisting methods. The wide range of possibilities offered by
this type of intervention allows it to be implemented in
various settings, for instance, as a part of health education in
the work place, by District Health Authorities, or by an
annual mailing to benefactors of the Dutch Cancer Society.
In The Netherlands, this was done with a smoking cessation
program that was implemented on a national level by The
Dutch Organization for Smoking Cessation [55], and a
nutrition education program [48] by the District Health
Authority.
The principles of tailoring can be applied in various
interactive forms, such as CD-ROM, the Internet, or email,
which has great potential in view of the rapid ICT develop-
ments. Further research should study how this relatively
new approach in health education can be integrated into
existing approaches. At present, it seems that mostly young
people use the new media. This could offer a new tool to
reach this specific target group, which is often difficult to
reach for health education.Acknowledgment
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